May, 1951 


THE BOTANICAL REVIEW 


Interpreting Botanical Progress 


Cytology and Genetics of Barley LuTHER SMITH 285 





FUTURE CONTENTS 
ON INSIDE BACK COVER 











Published Monthly except August and September at 
111 E. Chestnut St., Lancaster, Pa. 


Entered as second-class mail matter February 4, 1935, at the Post Office at 
Lancaster. Pennsylvania. under the Act of March 8, 1879. 








THE BOTANICAL REVIEW 


Founded in 1935 by 
Henry ALLAN GLEASON and Epmunp H. Futiinc 
Managed, edited and published at 
The New York Botanical Garden 
by 
Epmunp H. FuLiinc 


Advisory Editors 


Pror. CHester A. ARNOLD Pror. GILBERT SMITH 
University of Michigan Stanford University 
Pror. Myron P. Backus Pror. Russet B. STEVENS 
University of Wisconsin University of Tennessee 
Pror. HERBERT C. HANSON Pror. S. F. TRELEASE 

Catholic University of America Columbia University 


Pror. M. M. RHOADES Pror. Conway ZIRKLE 
University of Illinois University of Pennsylvania 


THE BoTANIcaL REvIEw is published monthly except August 


and September. Subscription rate for all countries is $6.00; single 
copies, 60¢. All subscriptions are payable in advance at par in 
Lancaster, Pa., or New York. Checks should be made payable to 
THE BoTANICAL REVIEW. 


Articles are obtained primarily by invitation. Unsolicited manu- 
scripts are also welcome. In all cases, however, the editor reserves 
the right to accept, reject or suggest revisions in submitted ma- 
terial. All manuscripts should be on double-space typewritten 
pages, with references and citations in accordance with the custom- 
ary style of THE Botanica REvIEw. 


Missing numbers can not be supplied unless notice is received 
within two months after appearance of issues concerned. 


All correspondence should be addressed to THE BoTANICAL 
Review, at 111 E. Chestnut St., Lancaster, Pa., or Fordham 
P. O., New York, N. Y. 





THE BOTANICAL REVIEW 





VoL. XVII May, 1951 No. 5 





GENETICS AND CYTOLOGY OF BARLEY 
(Concluded from March Issue) 


LUTHER SMITH 
Agronomy Department, State College of Washington 


Acknowledgments 


Table 1. Species of Barley and Their Haploid Chromosome Numbers .. 
Table 2. Mutants in Barley 

Table 3. Alphabetical List of Barley Genes 
Figure 1. Linkage Groups in Barley 

Figure 2. Linkage Group I 

Figure 3. Linkage Group II 

Figure 4. Linkage Group III 

Figure 5. Linkage Group 1V 

Figure 6. Linkage Group V 

Figure 7. Linkage Group VI 

Figure 8. Linkage Group VII 

Bibliography 


SUMMARY 


It is left only to summarize this review because it is hoped that 
the literature has been summarized with reasonable adequacy in 
the preceding pages. The aim has been to see barley literature 
not only from the viewpoint of the geneticist and cytologist but 
also from the standpoint of the plant breeder, agronomist and 
farmer. In a review of this kind it has been necessary to pass 
over with only a few words, observations that have filled scores 
of pages of print. Nor has it been possible to eulogize specifically 
certain outstanding barley workers. However, this review would 
not be complete without paying tribute to probably the greatest 
“ Barley Man” of them all—the late Dr. H. V. Harlan. One 
thing is sure, if it had not been for the inspiration of this outstand- 
ing scholar, teacher, scientist, friend and wit, there would not have 
been the interest in barley necessary to justify the time that has 
been devoted to this review. It is hoped that this paper will in a 
small way supplement his posthumously published book, One 
Man’s Life with Barley (315), which I have been privileged to 
read in advance of publication. If this review can add only a little 
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detail to his remarkable summary of the available knowledge of 
the plant and further emphasize his emphasis of how little is really 
known, the author will be well satisfied and well repaid. ‘“ Doc’s” 
book was read when this manuscript was nearing completion. 
The reading left a sense of helplessness and awe because he had so 
deftly laid open the lifetime of work and the heart of a great man. 
The book not only provides a tremendous storehouse of informa- 
tion on and experience with barley, but also gives a philosophy of 
living and working that would be difficult to improve upon. The 
book probably will never be a best-seller, but few books are packed 
with more humor, wisdom and information—not only about barley 
and his breeding of, and world-wide search for, better barleys, but 
also about many other, more personal, subjects. The reader of 
One Man’s Life with Barley will find details in which he will dis- 
agree with Doc (as a matter of fact, Doc apparently disagreed 
with himself at times and would not want to be agreed with on 
every point), but few books are so enjoyably stimulating to 
thought and to research. 
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GENETICS AND CYTOLOGY OF BARLEY 


TABLE 1 
SPECIES OF BARLEY AND THEIR HAPLOID CHROMOSOME NUMBERS 


Chromo~ 
some No. 





Species Authority’ 





SECTION I. STENOSTACKYS NEVSKI 


H. Bogadanii Wilensky 
H. brevisubulatum (Trin.) Link. 

H. secalinum var. brevisubulatum Trin. ove cove 
H. californicum Covas et Stebbins 129, 750 

H. nodosum L. 
A. jubatum L. 750 

4, 23, 43, 129, 
277, 349, 418, 


604, 747, 750 
H, jubatum L. var. caespitosum Scribn. 
H, caespitosum Scribn. 790 
H, adscendens H.B.K. 
H. nodosum L. 790 
129, 349, 750 
277 


A, pratense Huds. 
H, secalinum Schreb. 129, 441, 790 


254, 255, 256, 
258, 494, 747 
H, pratense var. nodosum Griseb, 
H, nedosum var. boreale (Scribn. et 
Smith) Hitch. 
H, boreale Scribn. et Smith 
H, brachyantherum Nevski 
H, sibericum Roshev. 
H. stenostachys Godron 


H, turkestanicum Nevski 
H. violaceum Boiss. et Huet. 


SECTION II, HORDEASTRUM DOLL 


H. arizonicum Covas 
H, adscendens H.B.K. 
H, jubatum var. caespitosum Scribn. 

H. depressum Rydb. 
H, nodosum var. depressum Scribn. et 

Smith 

H. gussoneanum Parl. 

H. gussoneanum Parl. 14 
H, maritimum var. gussoneanum Richt. 
H. marinum Subsp. gussoneanum Thell. 
H. depressum Rydb. 





'For the chromosome counts, not necessarily for the taxonomic classi- 
fication. 
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TABLE 1 (continued) 





Chromo- 


Species some No. 


Authority' 





H, hystrix Roth. 7 
14 
H. gussoneanum Parl. 
H. maritimum With. 7 


H. marinum Huds. 7 
H. maritimum With. 

H. montanense Scribn. 
H. pammeli Scribn. 

H. murinum L. 


H. ciliatum Gilib. 
H. murinum L. subsp. leporinum 
H. leporinum Link. 
H. ambiguum Doell. 
H. murinum Griseb. 
H, Stebbinsis Covas 
H. murinum L. 


H. murinum L. var. pedicellatum 
H, pusillum Nutt. 


H. riehlii Steud. 
H. secalinum Schreb. 7 
14 


SECTION 01. BULBOHORDEUM NEVSKI 


H. bulbosum L. 7 
14 


SECTION IV. CEREALIA ANDS. 


H. agriocrithon E. Aberg 7 
H. spontaneum C, Koch 7 


H. Ithaburense Boiss. 
H. vulgare L. emend. Lam. 


144 
129 


254, 255, 256, 
277, 790 
258, 277, 494 


256, 258, 604, 
755, 790 

4, 23, 129, 277, 
747 

349 


23, 604 


144 


23, 129, 441, 
604 


129, 441, 790 
254, 255, 256, 
494, 747 


256, 478 

59, 129, 254, 
255, 258, 467, 
468, 478, 747 


5, 6 

4, 26, 129, 254, 
277, 755, 790, 
845, Covas 
1950aA 


4, 129, 173,174, 
253, 254, 255, 
256, 276, 277, 
351, 409, 423, 
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TABLE 1 (continued) 





Species 


Chromo- 
some No. 


Authority" 





H. vulgare L. emend. Lam, (continued) 


H. coeleste L. 
H. cornutum Hort. Vilmorin 


H. hexastichon L. 


H. hexasticofurcatum 
H, intermedium (Kcke.) Carleton 


H. nigrum Willd. 


H., polystichum Doll. 
H. sativum Pers. 
H, tetrastichum Keke. 


H. trifurcatum Wender 
H, cucullatum Koern. 
H. Horsfordianum Wittn. 


H, irregulare E. Aberg et Wiebe 
H. distichum L. emend. Lam. 


H. aestivum Hall. 
H. distichon L. 


H, deficiens Steud. 
H. erectum Schubl. 


H. inerme 

H. nutans Schubl. 
H. nudum 

H. sativum Pers. 
H, zeocriton L. 


441, 491, 553, 
561, 608, 609, 
610, 664, 686, 
725, 726, Co- 
vas 1950aA 

770, 790, 845 

253, 254, 255, 
256, 258 

253, 254, 255, 
256, 331, 441, 
845 

423 


129, 276, 277, 
790 


253, 254, 255, 
256, 258 

395, 396, 397, 
467, 468, 569 


253, 254, 255, 
256 
129 


170, 174, 252, 
253, 254, 255, 
256, 258, 276, 
277, 441, 491, 
501, 747, 755 


129, 276, 277, 
331, 418, 430, 
569, 790 

129, 174, 276, 
277, 790 

253, 254, 255, 
256, 258 


747 
253, 255, 256 


129, 253, 254, 
255, 256, 755, 
902 
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TABLE 1 (continued) 





Chromo- 
some No. 


Species 


Authority' 





SPECIES THAT COULD NOT BE ASSIGNED TO THE FOUR SECTIONS 


andicola Griseb. 

canadense H. et C. 4 747 

caput medusae Coss. 277, 747 

chilense Brongn. 23 

comosum Pres}. 

compressum Gris, 604, Covas 
1950bA 

euclaston Steud. 23 

europaem All. 

muticum Presl, 

nudiramulosum Hort. Vilmorin 253, 254, 255, 
256, 258 

H. pavisi Preaub. 494 

H. pubiflorum Hook. 

H, silvaticum Huds. 747 

H. thyrosoideum Hort. Vilmorin 253, 254, 255, 

256, 258 


REEE PERE EE 











~ 
ica} 
=) 
io4 
< 
a 
im 
°o 
g 
re) 
o 
& 
Fal 
1S) 
Qa 
Z 
< 
n 
4 
& 
ie) 
vA 
[<3] 
oO 








*qnduy, 
‘spueys re) “yy 


so€ 
OVP 
vis 
982 ‘OY 
SOE 
Lvs 
6th “9Eb 
soe 
029 


209 


698 “228 
“099 “OBS ‘IZs 
Ize 
“OTe ‘SOe “681 
29 “19 


(3894) [19 
6S2 ‘StL ‘bl 
6SL ‘bbl ‘TOS 


(3894) [19 
Shel ‘bbl ‘ZEL 
*8IEl “Ee ‘262 

(3894) [19 
Sb. ‘bbl ‘ZEL 
*Blel ‘pee ‘26Z 


602 
169 


sgupgny 2)4ydosopy) Futjpaas 


oo 4 STTM 


weosel, 


Suydins 
su9osein’] 
moypok wat] 
es 0908 19917] 
Bulioyyo sedng 
euyoly) 


Toarys popueg 


ourqiy 
wweoseqiy 





Ayuoyiny 


BsAISSo00Y Aquoyiny umouyuy 


@AISSOD0Y 





peon puy 


19108 IBY) 





,sADTUVA NI SINV.LAW 
2 ATaVL 





= 
=} 
> 
<a) 
x“ 
= 
< 
oO 
— 
Z 
< 
& 
ro) 
ico) 
is) 
eo) 
& 





699 ‘099 ‘ess 


6S2 
Z19 “Sb ‘ES 


squpiny ayids 


eqnduy “yarwg *"] 
6SL 


699 ‘16€ 


ree 


squpmny 9u1jpaag snoaunjj29sS1y 


SOL “bbl *ZEL pesp 
“BIEL “HEE *L6Z any °Asg 
(3894) TI9 a 
SbL ‘bbl *ZEL 
‘ell “PEE *L6Z 002 
€8S I 


ume ,,Aysnig,, 
sso[UMy 
siqoes UOIpIOIOy 


«9 UTA,, 

Fe2] PETHNOW 
poied 

“OBA [BUIIIE 
use 

IST] [EUs EW 

OF [-499'T 
(Butso[ yo 

aTTetA) YaP[od 

Sut;pees Asso] 
SOAR] 

ssopueAooyuy 


use13 MOTTOX 


eqiuey 





Aquomny 


umouyuy) 


@AISSIO0Y Aquomny umouxzuy) 


@AIsSo00Y 





snoauequods 


peonpuy 


19]08.18y") 





(panuzzu02) Z ATAVL 








Pal 
(ea) 
| 
a4 
< 
xm 
ky 
° 
~ 
oO 
° 
J 
ro) 
& 
Pal 
o) 
=) 
Zz 
< 
n 
5 
e 
wQ 
Zz 
ea} 
o 





S29 “6€€ “8ST 


68 
8ts 


8ST 
Les “06 


ores 


682 ‘982 
162 ‘282 
262 
6S2 


ISs€ 


862 

6S2 

*Z19 ‘9Sb ‘ES 
“EBs ‘262 ‘Z€Z 
162 
162 *L82 


SES 


LOS *Z€z% 


s[ousey o37e7] 
yoru [ewWsy 
O4s [sun pows93u] 
#« OFT [Uny pouls9 yU] 
,eqtdg [ewozwo0y 
*«P2PpooH 
SEE | 
peyxeu-j[PH 
yajed uapjo4y 
ume o[13e1 4] 
MOJ-U991M0 J 
ayids podeys-ue yj 
Spooy porwa2y 
$10109 
pouresdo] qnog 
SIOMOB 91 qn0G 
(Spto1d010 
Surpnyo 
-U!) Sve osUaG 
«*8289 Osu9(] 
Bue] proreoye’) 
oum]3 193no peolg 
souln,3 peolg 
oytds op nig 
rweyrds ap stag 
eytds poyoueig 





Aquoqwny 


umouyquy) 


SAISSI00Y Ayuoyiny 


umouyquy) 


@AISSIO0Y 





49108 78y") 


snoouewods peonpuy 


(panuzquo2) Z ATAVL 








s 
= 
> 
i) 
24 
4 
< 
= 
a 
< 
& 
° 
ioe) 
(23) 
ea) 
tb 








*qnduy 
*oqetm “V “D 


vis 
LSI 
10% 
vis 
ole 
ses 


SSI 
*qndup) 
*oqetm *V °D 

8t8 
vIS 

*qnduy 
‘oqetm *v °D 
vIS 


8ST 


“3 


262 
“682 ‘882 ‘982 
6SL *L6z *ZEZ 


SES 
6SL *ZE2 
6SL ‘ZEZ 

z19 
“eS ‘862 ‘262 


¢S8MOl 
[9G20F J[TEPIBA 
<8i89 epNqny 


Ayeom], 

BUN] 
poume-o[dray 
BSS IVAL 
oum]3 1903n0 prgy 
Spooy s[fsses-qns 


SUMB qI00NIS 


MOPXIS 
SuUMB 1209S 


reo [yeneY 


7eo pograey 
woduog 


aSue 
«810109 equality 
SHoJOBI pny 
oun, 30198 
soum|3 
OF} [Sas 
S189 XB] 





Aquoyyny 


umouquy) 


@AlSSO00Y Aquoyiny 


umouxzUy/) 


aAlssa00y 





191087847) 


snoousju0ds peonpu] 


(panuz3u02) Z ATEVL 











vee ree ° ¢ Sle] [13 huey 
8s coor > eres seer eee So pousezuy Auew 
Soe ‘Eze ‘gS ocee cove eee ores jzemp pepou Ausy 
(VOS6I “18 1° 
TyseyeyeL) SvB - 669 se $80] 910317] 
eee oeer oeee (31804) 119 eeee 
198 ‘ole ‘69¢ ai 6SL 


169 
198 ‘098 ‘£0 
*%69 ‘soe *e0E ooee 10s ores jzemg 
Sts eee eee eee eee oeee o}tBMg 
eres sees eee 219 ‘Se oeee yoou pep 
eves ooee eves 462 ores s4oou peyzooiy 
€vS eres ores eee eves ¢40ou pere][o: 
(VOS6I “I? 3° 
Tyseyoyxey) 88 eeee oer eee oeee ABIIS al vtsg 
OLL eves seco cece cece ondyovlg 
*qnduy, 
*oqorm me **) eeee eooe eves eee sree ee ®OsTsasny 
$iaz29DI0Y") ayids upy] 42430 squDIny 709130j;0yds0p 3uD] d ainjow 


£98 oeee eeoe ose eves eo BAl][-U03119097 
cose cove 6SL eee eeytds ystatyy 

(19%1q 
699 4 oeee sees oeee eee wo Jj) yeyo ough 
SIE I one ove own ones spoos A1o1ey 


Fal 
[6a] 
4 
[4 
< 
=a 
C7 
° 
: 
° 
ee 
oe 
1e) 
a 
Z 
< 
”n 
5) 
— 
= 
(e3] 
Zz 
w 
oO 





Aquoymny umouyuy) AI SSI00} Ayuoqiny umouyuy) @AlSso00y 





snoousjuods peonpu] etd 





(panujzu02) Z ATEVL 





= 
[3] 
= 
> 
[é3) 
=x 
i 
< 
Uv 
m 
Z 
< 
al 
(o) 
=a) 
23) 
jee) 
& 








88 
828 


vIS 


298 
Sle 


oES 
TES “BZ 
10S “682 ‘982 
219 “682 *ZEZ “bl 8I 
szuninw AFojo1skyg twvjqg any 


982 


- 
G 


SSb ‘ZE2 
262 


“S62 “bbl *ZEZ Z 
SqUDINW IUD] qd ainjoyW snoauD]]29s1py 


S62 
€SP 
fES 
682 


6S2 4 


esvasip 
ayyqoods Bury 

714 
-13da0sns Mopl IW 
queISISol MOP[ TW 
Sutpesy aF1e7] 
Ajseq 


[eu2y 

UMOIG-YSTMOTT OL 

saprodirog 
{jAydosoyyo 

WsISISIOg 

edpueiyy 

SYNE EL) ET 6 | 


sso[Wwoolg 


ee Seat de | 

SOABQ] Je[NGn] 
poonpas Furseqit 
MBS NS 

, 290U90Seqng 
jea] MoueN 





Ayuoyiny 


umouyuy 


@AISSI00Y Aquoyiny umouyuy) 


@AISSQI0Y 





snoouequods 


peonpyy 


4970B 7B) 





(panuzzu02) Z ATAVL 








~ 
a) 
4 
4 
< 
Q 
oy 
oO 
~ 
o 
io) 
pe | 
° 
a 
~ 
8) 
(=) 
Z 
< 
n 
Ms 
- 
i} 
Z 
a 
oO 





*(jueurwop A[[elyed) ser powezU] yy 

*yuBUTUIO(] » 

*AZO[OUTUIIO) S,J9I1IM JUOSAI] ¢ 
*pedueqoun 
42] SBM oueU UZT9I0; oy) puB ‘UOTIB[SUBIy 94 B YONS syeUI 0} a[qissod OU Sem II SOSBO Maj BU] “YST[ZUq jo Siopeal 
03 GAtdiJOSep a10U pue IeI]IWey QJOW SoMeU YIM SUBINU poJeUTISep 19311M 9y) SoUITJOUIOS ‘soUTeU USTOI0; YIM Juljeop 
UI fOSTY °OlSt19}08e49 Zutrpueys3no sjt yno surod yey, yueInW ev O72 aueU B A[dde 03 spew useq sey yOYe UB fA}TA0Iq 
pue Ayorduis 104g °930 ‘SarysepnZam a1ye19300 10 saytds adAy-yo aaey Aeu squeynUI UseIB-MOT[e4 JO -3491] oUIOS 
‘use13 Joysep Jo 197431] oq osTe Aew syueynu Aj Jeo UTBIJ9T) “SOTITATIOB [BOTWOYOO!G yoJE_Ip sABY 07 UMOYS UVEeq OABY 
SJUBNU Bul[psas ayyM JUIOG *SeABI] 94} JO O1NBI YIPBoIg-yZUa] Vy AjIpow sI9qI0 [[19S fyYsyseMp oe YOIyM SZul[poes 
ai1ymM gonpoid soued 190419 “SAABIT OM} JO DUO 1SIy BY} JO 9ZIS 9y2 93,8 A; qerooidde you op SIul[paes a31ym 10} Soudd 

awuos ‘ajdwexe 104 *sodueys jo xe[duioo ajoym e seonpoid ouad & seseo Aue uy *siojOBIBYO Jo xo[dwi0d B jo 2G, 
*sJoquINU BIB] 9Y42 JO SATIVOIPU! ose yNq 93BMd0B 30U JIB SVIPNis 
UOTIVIPeUt Ul SJUeINU Jo SJoquMU sy] *pepsodel U9eq SABY SJUL NW (¥STIOISe B[qnop) yUBUTWOP Aj] eIIIEd JO (4ST191Se) 
queulWOp May e AjUQ “snosuejuods Jo ‘(qUdUNBeN Ie9Yy WO’ PUB SUOTIVIPeLT 19410 WoOI BulyjNsei Joquinu ev Zurpnyour 

nq ‘uolwIpeiey Woy BuIy[NSses A[UTeW) paonpuUT Joye ‘suoTeINW Jo Saseo payodes ay) Jo ysOW SyUaSaidal IST] STG], 





araid 
8t8 ; ou0d *AAIT 1193S 
Ss9¢ ; 3 ve «erased *AqtT 191g 
3 10S “ve uorwoge yal ayxIdg 
¢qnd 9%L - _ . saiods propdrany 

qnduy) *eqerm 

*V °D) $92 *2 + one ~e . aI 121g eTeW 
OLI sit 22S ‘LI ove sisdeutsog 


sunny 431914935 3uD7q asnIDpy 


982 6z 
POL I es wqey 109UTK 
L62 €I Snore A 


Ayuoyiny umouyuy) @AISSID0Y Ayuoyyny umouyuy) SAISSI00Y 








snoouejwuodg peonpuy ia70B IBY) 





(panurzuo02) Z A1aVL 





THE BOTANICAL REVIEW 


TABLE 3 
ALPHABETICAL LIST OF BARLEY GENES' 





Character 
Gene Previous Linkage 
symbol symbol No. in group 





Authority (ies) 
Name 





maw Albino seedling 146 
al Albino seedling see eve 306, 582 
a2 Albino seedling a sie 306, 582 
a3 Albino seedling vee 306, 582 
a4 Albino seedling cose 306 
— Albino seedling _ 662 
Albino seedling soe 521, 660 
Albino seedling ome 665, 670 
Albino seedling soe . 667 
Albino seedling ome seve 662 
Albino seedling seve VI 665 
Albino seedling seve II 660 
Albino seedling seve eee 662 
Albino seedling cove eoee 115, 139 
Black lemma and Il 115, 146, 338, 
caryopsis 370, 401, 521, 
638, 660, 896 
Gray lemma and II 896 
caryopsis 
Bmb cone Medium black lemma ll 897 
and caryopsis 





'This is a list of the barley genes that have been reported, taken 
primarily from the lists of Robertson et al. (676, 677). In some cases 
new gene symbols are used which are in closer conformity with current 
practices in designating gene loci. The new symbols were approved by 
the Committee on Nomenclature. The symbols previously used (676, 677, 
or in a few cases in original publications) are given in the second 
column. The 4th column gives the number under which the character is 
treated in the text discussion. The 5th column lists the linkage group(s) 
in which the gene has been located. Where more than one linkage group 
is listed, there is evidence of more than one gene for the character, or 
there is disagreement as to the location of the gene. Investigators (not 
necessarily all—See text discussions) who have studied the character 
and/or contributed toward the determination of its linkage relations are 
cited in the last column. For further information on the linkage tests, 
see Figs. 2 to 8. 

Data of Takahashi et al. (1950A), received too late for reporting in 
detail, give information on three additional gene pairs. A gene al for 
ligule-less was located in Group 1 with a crossover value of about 38% 
with v. A gene fs for fragile stem was located in Group 5 about 20 to 
26 units from S and about 39 units from R. A gene uz for semi-brachytic 
(543, 736, 777, 788) was located about five crossover units from a, and 
17 units from a, in Group 6. 
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Gene Previous 


symbol symbol 


Character 





Name com 


No. in 


Linkage Authority (ies) 
group 





be 


be 2 
Bl 


Nb 


Nbl 


Branched ear (dup- 28 
licate factors) 
ae 28 
Blue aleurone 8 
(complementary 
factor) 
Blue aleurone 
(complementary 
factor) 
Brachytic 


Brittle rachis 
Brittle rachis 
Brittle rachis 
Curved peduncle 
Dwarf (sterile) 
Dehiscent awn 
Dehiscent awn 
Elongated (awned) 
outer glume 
Fine awned outer 
glume 
Early maturity 
(several factors) 


Erectum base on 
grain (comple- 
mentary factors) 

Erectum base on 
grain (comple- 
mentary factors) 

Chlorina seedling 


Chlorina seedling 
Chlorina seedling 
Chlorina seedling 
Teeth on lemma 


Teeth on lemma 
Glaucous ear 
Glumes, hairy 
Glossy seedling 
Glossy seedling 
Grandpa 


90, 373, 831 
115, 565, 672 
115, 565, 672 


107, 638, 770, 
878 

410, 844 

410, 844 

119, 698, 834 

115, 503 


49, 276, 572, 
885 

801 

885, 893 

807 


807 


107, 306, 582, 
672 

391 

670, 733, 878 
664 

885 

854 

372, 373 

677 

149, 370, 868 
391, 676 

676 

391 
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TABLE 3 (continued) 





Gene Previous 
symbol symbol 


Character 





Name 


Linkage 


No. in group 


text 


Authority (ies) 





Gr 
Gs 
H 


H2 
HI 


hg 


hg2 


hg3 
Hl 


Growth factors 
Glaucous sheath 
High (tall) 


High (tall) 
High (tall), modify- 
ing factor 
Susceptibility to 
Helminthosporium 
gramineum 
Susceptibility to 
H. gramineum 
Susceptibility to 
H, gramineum 
Susceptibility to 
H, sativum 
Susceptibility to 
H, sativum 
Susceptibility to 
H, sativum 
Hairy rachis 
Hairy rachis 
Hairy rachis 
Hairy leaf sheath 
Infertile inter- 
medium 


Fertile intermedium 


Third factor for 
fertility of the 
lateral floret 

Complementary fac- 
tors inhibiting 
red pericarp 
color 

Complementary fac- 
tors inhibiting 
red pericarp 
color 

Hooded 


38 
52 
52 
52 


73 


73 
73 
61 
61 
61 
22 
22 
22 
45 
23 
23 


23 


10 


VI 


667 

391 

437, 470, 543, 
572, 638, 773, 
806, 877 

877 

773, 877 


34, 35 


34 

34, 398 
36, 276 
276 
276 


149, 240 

149, 240 

149 

374, 786 

115, 260, 572, 
660, 842, 898, 
899 

317, 482, 483, 
898, 899 

260 


115 


115, 146, 150, 
262, 338, 370, 
401, 527, 543 
660, 844 
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TABLE 3 (continued ) 





Character 
Gene Previous 
symbol symbol 





Linkage 
No. in group 
text 


Authority (ies) 
Name 





kl 
k12 
kw 


kll 


Long awned 

Long awned 

Kernel weight 
(multiple factors) 

Lax spike 


Lax spike 
Lax spike 


Lax spike 

Lax spike 

Lax spike 

Lax spike 

Long basal inter- 
node 

Long chromosomes, 

Light green seed- 
ling 


Light green seed- 
ling 

Light green seed- 
ling 

Light green seed- 
ling 

Length of awn 


Series of factors 
for awn length 


Long outer glume 

Long outer glume 

Lethal progeny 
(complementary 
factors) 


Lateral spikelet 
appendage on 
lemma reduced 

Many noded dwarf 

Susceptibility to 
mildew 


14 
14 
53 


24 


24 
24 
24 
24 


24 
24 


Il 


, cone 


VI 


Ill 
Vv 


I 
IV 


Vv 


543, 844, 846 
543 

49 

480 

572, 736, 845 


543, 736, 884 
543, 736 

884 

885 

885 

885 

877 

345 


117, 522 

391 (S. P. Swen- 
son, Unpub. 
data) 

391 


308, 391 
391 


78, 176, 177, 
464, 543, 564, 
737 

176, 543 


378, 846 
127, 737 
571, 572 
571, 572 
889 


262, 482, 543 


322 
100, 222, 818, 
819, 820 
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TABLE 3 (continued ) 





Gene Previous 
symbol symbol 


Character 





Name 


No. in 
text 


Linkage 
group 


Authority (ies) 





Ml, 
Ml 


c 


Ml, 


Ml, 
Ml, 
Ml 


nl, 


Ml, 


ml, 


Mly 


ms 
ms2 


Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Susceptibility to 
mildew 
Male sterile 
Male sterile 


Multiploid sporo 
cytes 
Naked 


Orange lemma 


Orange seedling 

Purple lemma 

Purple lemma 

Purple lemma 

Purple veined 
lemma 

Purple veined 
lemma 

Purple veined 
lemma 

Susceptibility to 


Puccinia anomola 


63 
63 
63 


4 
4 
4 
5 
5 
5 
64 


Il 
Il 
Il 
IV 


222 

222 

748 

99, 233 

99 

100, 222 

222 

222 

748 

222 

748 

764 

42 (G. A. 
Wiebe, Unpub.) 

726 

115, 146, 338, 
370, 401, 543, 
571, 660 

115, 391, 401, 
543, 565, 794 

668 

115, 146 

543 

543 

115 

115 

115 


368, 677, 874 








GENETICS AND CYTOLOGY OF BARLEY 


TABLE 2 (continued ) 





Character 





Gene Previous Linkage i gee 
symbol symbol ieee No. in group Authority (ies) 


text 





pa2 
Pbg 


Pr 
R 


Susceptibility to 
Puccinia anomala 

Pubescence on 
outer glume 

Purple straw 

Rough awn 


Rough awn 
Rough awn 


Rough awn 

Rachilla short 

Rachilla short 

Rachilla short 

Ribbon grass 
(streaked leaves) 

Red pericarp 

Red pericarp 

Rachis internode 
number 

Rachis internode 
number 

Red stem 

Rattail spike 

Short rachilla hairs 


Susceptibility to 
Fusarium scab 

Spring habit of 
growth 

Spring habit of 
growth 

Spring habit of 
growth 

Susceptibility to P. 
graminis tritici 

Triple awned lemma 

Third outer glume 

Tweaky 


Unbranched styles 


64 
21 


12 
30 


876 
370 


663 

146, 150, 240, 
276, 370, 521, 
532, 672, 716, 
733, 885 

150, 235, 276, 
672, 716 

150, 235 

854 

57 

57 

57 

677 


115 
115 
773, 795 


233 


101 

677 

115, 146, 240, 
370, 401, 521, 
660, 716, 733, 
885 

677 


234, 345, 532 
234, 266, 267 
345, 571, 572 


107, 639, 733, 
878 

391 

401 

11 (D. W. Robert- 
son, Unpub.) 

670, 672 
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_— 3 (continued ) 





Gene 


Previous 


symbol symbol 


Character 





Name 


No. in 
text 


Linkage 
group 


Authority (ies) 





U2 
U3 
uh 
un 


un2 


Ul 
U2 


Unbranched styles 
Unbranched styles 
Susceptibility to U, 
rdei 
Susceptibility to U. 
nuda 
Susceptibility to U. 
nuda (minor 
factor) 
Susceptibility to 
U, nuda 
Susceptibility to 
U, nuda 
Susceptibility to 
U, nuda 
Six-rowed 


Allele for deficiens 

Two-rowed 

Two-rowed 

Wide glumes 

Waxy bloom on head 

Waxy bloom on head 
and stem 

Wide glume inhibitor 

Waxy bloom on 
leaves 

Weakly (attached) 
spikelet 

Waxy endosperm 


Xantha seedling 
Xantha seedling 
Xantha seedling 
Xantha seedling 
Xantha seedling 
Virescent seedling 
Virescent seedling 
{allele of y) 

Virescent seedling 
Zoned leaf 


35 
35 
71 
72 


72 


72 
72 


670, 672 
670, 672 
642, 677 


495, 693, 712 
495, 568 


693 
693 
693 


146, 260, 276, 
317, 338, 370, 
401, 572, 660, 
842 

806 

899 

899 

370, 401 

401 

401 


370 
828 


800 


42, 308, 878 (G. 
A. Wiebe and 
R. G. Shands, 
Unpub.) 

582 

660 

670 

663 

665 

306, 582, 668 

669 


670 
391 
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Linkage Group II 
H12 ml 4 
12; 101 


27; 798 0; 276 
Bt. 
Hl2 


M1, 
36; 101 


16; 401 


16; 101 


Ml, 





| | 


a& mlg 


| 


Ml, 


Fic. 3. A chart summarizing the data on linkage studies in Group II. 
In the chart the first figure indicates the recombination value, and the 


second, the publication in the Bibliography. 
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Linkage Group VI 

Xe Xs 
9; 660 25; 665 
9; 665 16; 665 


Xe 





Xe a ay % 
FIG. 7. A chart summarizing the data on linkage studies in Group VI. 


In the chart the first figure indicates the recombination value, and the 
second, the publication in the Bibliography. 


Linkage Group VII 
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F1G. 8. A chart summarizing the data on linkage studies in Group VII. 
In the chart the first figure indicates the recombination value, and the 
second, the publication in the Bibliography. 
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